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ABSTRACT

INTRODUCTION

Space Station is a multi-element, inter
national assembly of hardware and software
designed to provide a many-disciplined cap
ability in space.
The Space Station will
consist of structural elements, pressurized
modules, servi cing faci1i ti es 9 piatforms,
transfer stages, and the functional systems
necessary for ground and flight operations.
Europe, Japan, and Canada are currently
participating with the United States in
def1n1ng and deve1op1n g the p re11mi n a ry
design of the Space Station configuration.

Space Station has been the subject of num
erous design studies and the goal of many
in the scientific community for years. The
continuous presence of men and women in
space opens up new spectra of scientific
capabilities and challenges that cannot be
addressed through short duration manned
Shuttle missions or unmanned satellites.
Space Station is the next logical step in
the orderly development of manned orbital
activities which began in 1961 with the
Mercury program and continued through the.
•Gemini, Apollo, Skylab, Apollo-Soyuz, and
Space Shuttle programs. The manned Spacelab missions, which have recently been
flown on the National Space Transportation
System (NSTS), have demonstrated the value
of man in space and provide a key step in
the development of the Station module ele
ments.
These programs present a broad
experience base for developing cost effec
tive systems and procedures for Space Sta
tion flight and ground operations.

Planning and analysis for the ground processill of Spice Station elements are currently
at the
F, Kennedy Space Center,
with the primary objective being to develop
cost-effect i ve ground processi ng p h11osophies, plans 9 and methods for each of the
program elements* This effort will result in
devel
of faci1i ties, servi ces, ground
support equ 1 pmen t, and opera, t i ona 1 p 1 a n s to
satisfy the ground processing requirements of
these elements.
In addition, this ground
processing analysis will provide insight that
can i n f1uence the desi gn and development of
Station hardware and software to reduce over
all program costs.

President Reagan, in his State of the
Union address on January 25, 1984, direc
ted the National Aeronautics and Space
Administration (NASA) to develop a perman
ently manned Space Station and to do it
within a decade. He stated that this Space
Station will be designed to permit quantum
leaps in science research', communications,
and in metals, materials, and life-saving
medicines that can be manufactured in
space.
In February 1985, the President
reiterated his commitment to a permanently
manned Space Station and' invited our
friends around the world to live and work
together with us in space.

To be cost effective, the ground processing
operations must provide a high level of prelaunch confidence that on-orbit activation
and operations will be trouble free with a
minimum of ground activities. To optimize
the ground operations and eliminate unneces
sary redundant efforts, the lessons learned
from previous processing activities at the
Kennedy Space Center are being applied to
ensure that ground processing plans are prac
tical, efficient, and cost effective.
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Currently, the European Space Agency, Japan's
National Space Development Agency, and Can
ada's Ministry of State for Science and Tech
nology are participating with the NASA in the
definition and preliminary design of the
Space Station configuration.
The inter
national participants plan to provide, oper
ate, and maintain their own equipment, as a
part of the integrated Station, during spec
ific ground and flight operations.

nodes and interconnecting tunnels. The
nodes provide an interface for joining
the modules, airlocks, international ele
ments, and the logistics resupply ele
ments into a unified pressurized living
and working environment, as shown In
Figure 3, with multiple access paths
between the elements. Pressurized mod
ules being designed, by the European con
sortium and by the Japanese (Figure 4)
will be joined to the Station at desig
nated points on the nodes. Free flying
platforms, resupply platforms, propulsive
transfer vehicles, and large external
experiments will be housed, stored, serv
iced, deployed, and operated as part of
the on-orbit flight configuration.

PROGRAM PLAN

NASA initiated the Station design process
with a Phase A conceptual design effort which
resulted in development of a Space Station
reference configuration. Design and acquisi
tion of the Station hardware and software
were initiated through a two-phased procure
ment approach. Phase B, the current effort,
will lead to the definition and preliminary
design of the Station architecture, the sys
tem requirements, and the conceptual defini
tion and preliminary design of the systems
required to provide the operational capabil
ity for ground and flight operations. The
next phase, called Phase C/D, is the process
of design, development, acquisition, and
deployment of ground and flight hardware
culminating with an initial on-orbit opera
tional capability in the mid-1990s.

FLIGHT ASSEMBLY SEQUENCE

The initial ground processing activities
will be developed in response to the onorbit assembly sequence.
The assembly
sequence is being designed to provide an
early manned capability with an emphasis
on early customer payload accommodations.
Another factor must also be considered in
determining the flight and assembly
sequence: the lift-off and return capa
bility of the NSTS. The Space Station is
very large and the weight at Initial
Operational Capability (IOC) will be
approximately 700,000 pounds. The Sta
tion elements, therefore, must be pack
aged in a sequence that can be deployed
safely without exceeding the NSTS lift
off and landing capabilities. Each mis
sion will be manifested to maximize the
Shuttle payload bay volume and weight
capability.

FLIGHT HARDWARE

The current flight hardware configuration is
a dual keel version of the "power tower"
assembly initially defined as the Phase B
reference configuration (see Figure 1). The
keel and transverse boom truss structures
provide the framework for attaching the liv
ing quarters, experiment laboratories, serv
icing structures, external experiments, solar
arrays, the mobile remote manipulator system,
the spacecraft storage and servicing facil
ity, and the many systems necessary to oper
ate and maintain the Station and to support
the permanent presence of men and women in
space. The Station will ultimately provide
the U.S. and its allies a permanent presence
in space with the following capabilities: a
laboratory in space, a permanent observa
tory, a servicing facility, an assembly and
repair facility, a manufacturing facility, a
storage depot, and a staging base.

The final flight package assembly sequence
will be developed as the Station design
matures. Recent flight assembly sequence
studies are based on achieving a manned
and early payload capability with 13 NSTS
flights over a period of approximately
1-1/2 years (Figure 5). The first assem
bly phase will deploy the fundamental
Station elements duing the first four
Shuttle flights. Included in these mis
sion packages will be components of the
truss structure; the mobile remote manip
ulation system; the guidance, navigation,
and control system; the reaction control
system and initial propellant supply; the
electrical power and control system; the
data management system; the communication
and tracking system; the heat rejection
and transport system; and a pathfinder
attached payload.

Pressurized modules, much like the Space!ab
module, will be provided for living quarters,
experimentation laboratories, and for trans
portation of specimens and equipment from the
ground to the Station on periodic resupply
missions (Figure 2). The pressurized modules
will be joined together using a system of
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Thi second assembly phase will consist of
two flights that will provide a man-tended
Station capability. In this configuration,
the flight crewmembers can work inside the
pressurized modules while the orbiter is
attached. Included in these flights will be
the first combined habitation-laboratory mod
ule and the first set of nodes, a tunnel, an
airlock, and additional reaction control sys
tem (RCS) propellant.
The third assembly phase will bring the
flight configuration to the point where it
can support the initial manned capability.
This phase consists of two flights that will
include the second multifunction habitationlaboratory module, additional nodes, a second
tunnel, and an airlock. At this time the
flight crew can work inside the pressurized
modules while the orbiter returns to the
launch site. To implement this capability, a
Logistics Module is required as part of the
The first Logistics
flight configuration.
Module flight with the first crew is cur
rently scheduled for flight 13.
The next phase of assembly will require five
NSTS flights. Elements delivered will con
sist of the Japanese Experiment Module^ the
Japanese Experiment Module Exposed Facility,
the Jlpa n e se Ex pe ri ment Logistics Mo d u1e, the
European Space Agency "Columbus" Module, and
the U.S. logistics resupply elements, as
in Figure 3. These flights will also
contain the outboard solar dynamic power mod
ules » additional RCS propellant, an added
attached pay-load, miscellaneous hardware and
$ of twa ft "off-loaded" f r oin p r e v i o u s miss i on s *
and the flight crew. A full}/ manned opera
tional capability is available with the Sta
tion configuration at this time.
1 y flights will include the
ent as
Su
polar-orbiting plat forms and Station, systems
required to operate, maintain, and supply the
full core Station capability*
jQBlSTJCSJRESyPPLl'MISSIONS

resupply elements will transport the
food, clothing, life support consumables,
personal hygiene supplies, repair parts,
tools, experiment specimens, propellants,
the experiments and payloads, and the
myriad of other equipment, supplies, and
consumables necessary to operate and
maintain the Station and its mission and
for the astronauts to live and work in a
shirtsleeve environment in low-Earth
On the return flight to the
orbit.
launch site, the logistics resupply ele
ments will carry space manufactured prod
ucts, waste, experiments that have com
pleted their mission, and the equipment
to be repaired, refurbished, resupplied,
and reflown. Figure 6 shows the current
Logistics Module and propellant pallet
configuration.
GROUND PROCESSING

Operations Analysis and Planning Roles
Operational analysis and planning for the
launch site ground processing of Space
Station elements at the John F. Kennedy
Space Center (KSC) (Figure 7) and the
Vandenberg Launch Site (VLS) are cur
rently active as a part of the Phase B
process. The primary objectives of these
activities are to develop cost-effective
ground processing philosophies and opera
tional approaches to establish realistic
processing requirements and operational
plans and to define associated facility
sy stem a nd supp o rt eq u i pmen t require
ments. This effort will result in devel
opment of facilities, services, ground
support equipment, and operational capabillties to satisfy the program ground
In addi tion,
processing requi rements.
processing resources will be estimated
and re conimen d a t i o n s d e v e 1 o ped t o i n f 1 uence the design and development of Sta11 on ha r d wa r e a n d s o f twtrre to red u ce
ove ra11 prog ram cos t s.
Ground operations can have a significant
impact on overall Space Station program
costs. To be cost-effective,, these oper
ations must be minimized, yet they must
provide a high level of confidence that
on-orbit a c t i v a t io n and ope ra t i o ns will
be trouble free. In attempting to opti
mize the ground operations and eliminate
u n n e c es sary efforts 9 t h i s ground p rocesacti vities that
s i ng pianning i ncl
at t he
beg 1 n at t he factory * con t i

When the Station has achieved a state of com
pletion that includes the habitation and
experiment modules and flight crews begin, to
live and work within the pressurized modules
while the orbiter is recycling to the launch
site, the logistics resupply elements will
will enter into the ground processing
en ce, After the initial r e s u p p 1 y m i s ' s 1 on.» the current program req-ui res that
resupply flights occur every 90 days* The

444

launch site, and culminate with on-orbit
activation. Previous experience and lessons
learned from launch vehicle and payload pro
cessing at the KSC are being applied to
ensure development of practical, efficient,
and cost-effective plans. This operational
analysis and planning effort is being conduc
ted in parallel with the Phase B efforts so
that operational considerations are reflected
in the hardware and software design and to
ensure that facilities, systems, and support
equipment are available to support the launch
site prelaunch operations as specified in
program schedules.
Considerations
The large assembly of structures, modules,
systems, platforms, and other associated
flight hardware presents a challenge to the
ground processing community. The Station's
components, which must be delivered to orbit
in the Space Shuttle's payload bay (Figure
8), vary in size, shape, and function. Indi
vidual components that cannot be designed to
fit the 59-foot long by 15-foot diameter payload bay will be delivered in sections and
assembled in orbit. Each element is being
designed to provide specific functions for
the overall Station assembly.
The ground
processing activity must therefore be tai
lored to satisfy the requirements of each
element and to ensure the functional integ
rity of the element systems and their inter
faces after delivery to 1 low-Earth orbit.
Many of these elements will be undergoing
prelaunch assembly and verification while
other elements will be undergoing assembly
and activation in orbit. Since it is not
practical to assemble the entire Station on
the ground before the first flight, highfidelity interface simulators will be used
for necessary physical and functional verifi
cation during ground processing.
Many of the elements and their payloads will
be processed through the launch site one
time, while others, such as the logistics
resupply elements, will be launched into
Earth orbit and returned to the launch site
by the NSTS to be maintained, refurbished,
and reconfigured on a 90-day cycle for subse
quent activities.
Space Station ground processing analysis is
being conducted at the KSC to define and
develop the most cost-effective approach to
preparing the many elements for launch and to
ensure proper on-orbit activation and opera
tion. The ground processing flow must be

structured to complement the on-orbit
activation, operation, and maintenance
capabilities.
The ground operations
begin with final assembly and test of the
hardware and software at the factory and
continue through the launch site proces
sing. This approach is being taken to
develop commonality between the factory
and the launch site test requirements,
test procedures, test equipment, and test
results. Operations accomplished at the
assembly factory will, in many cases, not
have to be repeated at the launch site,
Care is being taken to ensure that redun
dant operations are not planned into the
ground operations. Some operations will,,
of necessity, be repeated to ensure that
critical interfaces satisfy requlrements
and. that critical systems function prop
erly and' have not been degraded due to
the passage of time or due to the trans
portation environment between the factory
and the launch site.
Since orbiter processing Is time-crit
ical, the Station elements will be pro
cessed in a separate facility on a para
llel schedule. This approach reduces the
time that the orbiter and the Space Sta
tion elements are being' processed' as an
integrated unit. Orbiter processing time
is reduced, and the potential for impact
to orbiter ti meli nes due to pay1oad
related activities is minimized. Every
effort will be made to integrate the Sta
tion hardware with the orbiter at the
launch pad rather than in the Orbiter
Processing Facility (OFF); this process
has proven to be very effective for cur
rent payload processing and integration.
Processing Philosophies
A spectra of ground processing philoso
phies are being explored at KSC. These
philosophical options range from a "ship
and shoot" concept, where almost no
power-up functional testing would be per
formed at the launch site, to the outfit
ting of pressurized module elements at
the KSC.
Consideration has also been
given to integrating the flight configur
ation at the KSC and performing an inte
grated Station checkout on the ground
before the first flight. Evaluation of
these philosophical options has resulted
in selection -of four options that repre
sent the most logical potential proces
sing options; one option has been estab
lished as the baseline or reference

option for our launch site ground operations
analysis (Figure 9).
This option assumes
that the flight elements are completely
assembled when delivered to the launch site
and have been acceptance tested at the fac
tory before shipment. Experiment integration
is assumed to be accomplished at the launch
site s and simulators will be used to verify
system performance and to verify element-toelement and element-to-NSTS interfaces. The
primary mode for module element ground pro
cessing operations will be horizontal with
element installation into the orbiter accomp
lished vertically at the launch pad.
P r oc e s sing Seen a r 1_o s
Assembly JFli_9h?..s. All Station flight hard
ware, software, ground support equipment
(GSE), spare parts, tools, and equipment will
be delivered to the Space Station Processing
Facility (SSPF) at the KSC after completion
of assembly and checkout at facilities
throughout the world.
All items will be
received, inspected, inventoried, and assem
bled to meet the requirements of the mission
manifest. The SSPF will be the focal point
for all non-hazardous Station ground opera
tions at the KSC. The flight hardware will
undergo assembly> test, verification, align
ment, and Integration In this facility. Air
bearing pallets, In addition to overhead
cranes, are being considered for movement of
the hardware within the facility and may also
be
as workstands for assembly and test
activities*
After the flight hardware has
Inspected
to verify
no
has
during
transportation from the factory, "ship short 11
hardware and software and Items removed for
transport at 1 on will be 1nstal1ed and verl fted. Functional testing and interface veri
fication will be performed to ensure the
integrity of
set of manifested hardware
and software.*
The first four flights will consist of the
truss structure components :| energy storage
is t so1 a r a r r ay as
11es s sol a r irray
rotational drive assemblies, radiator assem
blies* reaction control system elusters,
on control system propel 1 ant f control
gyros* the mobile remote 'manipulator
and pathfinder payloads* This hard
ware may be
at the KSC Into struc
tural carrier frames, cradles, or pallets
required for integration Into the orbiter.
Figure 10 depicts a KSC prelaunch processing
overview for a node and tunnel mission.

Truss structure beams and rods may be
packaged at the factory or shipped loose
for packaging at the KSC. After receipt,
inspection, assembly into the proper con
tainer, and installation on the carrier,
these items will not require further test
or verification. Truss structure assemb
lies that include functional components
will be packaged and functionally veri
fied using system simulators.
Solar
array assemblies will not be deployed at
KSCj but continuity checks would be
accomplished; fuel cells will be charged
with gas or liquid and pressures veri
fied. Batteries will be activated, load
tested, and verified. Power management
and distribution system components will
be physically and functionally verified
using appropriate simulators. The pack
ages will be assembled into the mani
fested configuration and transported In
the payload canister transporter from the
Space Station Processing Facility to the
.launch pad for installation Into the
orbiter payload bay. Interface verifica
tion between the orbiter and the payload
should be minimal for these flights.
Only those systems that are dependent on
the orbiter for power, control, data, or
fluids will be operated and verified
after installation at the launch pad.
The next two flights will provide the'
hardware and software to support roantended operations. On these two flights.,
the first multifunction module, two
nodes, a tunnel, and an airlock are
delivered into Earth orbit. If the "'mod
ules are delivered to the KSC with com
ponents or racks removed., these installa
tions may be required to support a func
tional verification test before launch.
These "1 oose" iterns wi 11 be irece 1 ved,
inspected, tested, and reinstalled; then
a single element "stand alone" functional
test will be performed using high-fidel
ity simulators*
This testing will be
performed to demonstrate the functional
i integrity and f 1 i ght readi ness of that
element and will use the flight hardware
and software during these tests to cer
tify that it is ready for launch proces
sing. Due to the lift-off weight limita
tions of the NSTS,
post-test equip
ment removal may be required. This "off
loaded" equipment would be packaged for
delivery on a subsequent mission flight*
Flights 7 and 8 complete the
.blllty, and flights 9 through 13
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fluid containers not requiring a pressur
ized environment.

the permanently manned configuration. Hard
ware delivered into orbit on these flights
will be processed through the launch site in
a processing flow similiar to that described
for the previous flights.

The pressurized module and ECLSS segment
will be configured for flight in the
SSPF. Equipment racks may be assembled
and tested in an off-line laboratory and
installed in the module as a unit. Mis
cellaneous equipment would be prepackaged
and stowed in specified lockers, drawers,
or other stowage containers. Experiments
or other equipment could be installed in
racks or secured in containers. Module
functional systems and interfaces will be
onboard
operated and verified using
hardware and software in conjunction with
ground support, high-fidelity simula
tors. The extent of physical and func
tional verification of the loglsites
resupply elements will be reduced as the
hardware is recycled for successive mis
sions. The ECLSS bottles will be leak
checked and pressurized to flight pres
sures with gaseous nitrogen and gaseous
oxygen as required.

The elements provided by the European Space
Agency and by the Japanese will be processed
in a manner similiar to their U.S. counter
parts. Since the hardware probably will be
transported to KSC by aircraft, some re
assembly work may be required. This activity
could take place in the SSPF. Negotiations
between the United States National Aeronau
tics and Space Administration, the European
Space Agency, and the Japanese National Space
Development Agency have not yet been conclud
ed; the processing of this hardware is not
yet planned.
Operations involving monopropellants, bipropellant hypergolic liquids, or other hazard
ous fluids will be conducted in the specially
outfitted Space Station Hazardous Processing
Servicing of cryogenic
Facility (SSHPF).
fluid systems may be accomplished in the
SSHPF or possibly at the launch pad if suf
ficient quantities are involved.

The unpressurized equipment carriers will
also be processed in the SSPF. The car
riers will be assembled in the proper
configuration, and the equipment speci
fied in the flight manifest will be
installed, secured in place, verified,
and serviced to satisfy each flight con
figuration's needs. The palletized propellant containers will be serviced in
Propellent tanks will be
the SSHPF.
leak checked and filled with the hyper
golic propellents. Containers for other
hazardous fluids may also be processed in
the SSHPF.

The resupply
Logistics Resupply Flights.
mission ground processing will include the
packaging, handling, and stowage of those
items that must be transported into low-Earth
orbit in a pressurized module. The ground
effort will also contain, activities related
to unpressurized equipment and propel 1 ant
carriers. This effort will consist of tasks
such as test, checkout, loading, and pressurization of the many different fluid contain
ers to be delivered into orbit and then
returned to the launch site for subsequent
Hazardous
processing and mission support.
operations such as loading of hypergolic pro
pellents into transportation containers will
be accomplished in the SSHPF. Loading and
pressurization of cryogenics, such as nitro
gen, oxygen, and hydrogen, will be accommo
dated most probably at the launch pad.

As shown in Figure 12, the resupply ele
ment processing activities are planned to
be conducted as parallel operations up to
the point of integration for transfer to
the launch pad. The pressurized module
and the required propellent pallets and
unpressurized equipment carriers will be
placed into the canister transporter in
the same physical arrangement that they
will have in the orbiter. The integrated
payload will then be transported to the
launch pad for installation into the
orbiter payload bay. Orbiter-to-payload
elements will be verified and cryogenic
propellent containers serviced if neces
sary. Time-critical items will be stowed
in their proper locations as late in the
prelaunch countdown as is practical.

Logistics resupply elements will be processed
through the KSC on a recurring basis (Figure
11). The current design provides a pressur
ized module with an external unpressurized
structure containing high-pressure gas bot
tles for the Environmental Control and Life
Support System (ECLSS). Also included are
pallets for transporting the monopropellant
and hypergolic propel!ants, and unpressurized
carriers for miscellaneous equipment and
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When the logistics elements return to the KSC
after completing their mission, they will be
removed from the orbiter in the OPF. The
hazardous propel 1 ant pallet will be taken to
the SSHPF for reverification and servicing,
while the non-hazardous elements will go to
the SSPF to be unloaded, maintained, and
serviced for the next mission.
Candidate Processing Flow
Based on previous processing experience with
such payloads as Spacelab and the many
deployed payloads launched by the NSTS, an
organized shopping list of potential launch
site activities has been developed; this
operations analysis tool has been identified
as the "Space Station IOC Element Candidate
Flow" (Figure 13).
This candidate flow
includes the more significant activities that
can take place at the launch site from the
receipt of the hardware at that site until
launch.
For hardware that returns to the
launch site for maintenance refurbishment and
reconfiguration in support of subsequent
flights, the mission and postlanding phases
have been included. The candidate flow is
organized into eight phases with related
activities sequenced within each phase. The
specific activites within each phase have
been defined to provide a standard baseline
for activity assessment. This flow is used
as a checklist for establishing the launch
site processing plan for each of the hardware
and software elements of the Station. Based
on the preliminary design definition of each
element and the understanding of its func
tional parameters, the various processing
activities, are--selected from the candidate
flow and compiled to reflect an overall flow
plan for each element. Figure 14, for exam
ple, is the-flow for the first Space Station
flight. An integrated IOC processing flow
was developed .through analysis and integra
tion of the individual element processing
activities,
• •
Processing Network •

sing plan for that element. Each of the
individual element activity networks is
then assessed to determine the resources
required and the estimated performance
time for each task.
The defined resources can include person
nel, skill mix, facilities, services, and
support equipment. Through the use of
computer programs, these individual esti
mates can then be compiled to reflect the
time-related use of the selected re
sources and the estimated processing time
for the individual elements.
The re
source requirements are compiled and
displayed as resource histograms. Total
processing time for each flight or a
series of flights can also be developed
by combining the networks as required to
reflect the flight manifest plan. This
capability is available to respond to
changing flight assembly sequences and to
"what if" exercises; it has been used to
assess the operational impact of differ
ent flight configurations being evaluated
by the NASA design centers and their
contractors.
CONCLUSION
Space Station operational analysis is
continuing at the KSC and will mature and
influence the design during the remainder
of Phase B and throughout the forthcoming
C/D phase.
Specific emphasis will beplaced on developing test and verifica
tion plans as the system design begins to
evolve and functional requirements are
defined. Planning for experiment verifi
cation and Integration at the KSC will
also be developed and integrated into the
overall launch site'operational planning..
Further study of attached pay loads, the
Orbital Maneuvering Vehicle, Orbit Trans
fer Vehicle, and the platforms is planned
during the coming year.
Space Station represents a challenge to
our ingenuity if we are to accomplish the
ambitious program objectives while con
trolling costs. Utilization of our space
hardware and software design and opera
tional experience in an innovative way in
support of the Phase B and Phase C/D
processes wi 11 make those objecti ves
achievable.

The individual element flow plans are ana
lyzed to establish a processing network,.
This network includes all the major tasks to
be performed. Based on •previous payload pro
cessing experience, these tasks are Inte
grated and sequenced into series or pan!lei
processing networks that reflect the proces
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Tethered Payloads
(Upper and Lower Booms)

Solar Science
Sensors

Space-Viewing Payloads
(Upper Boom)

|-^- Advanced Power System
Technology Demonstration
(Solar Oriented)

Spacecraft Servicing
and Stowage Hangars

Two Habitation Modules
Logistics Module
Two Pressurized
Labs for
• Materials Processing
• Technology Demonstration
• Life Sciences
• Control of
Exterior Payloads
Mobile
Manipulator
Earth Viewing Payloads
(Lower Boom) —————

Orbital Maneuvering
Vehicle Hangar

Figure 1. Space Station Reference Configuration
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Communications
and Tracking

ECLSS
Water Recovery

Health Maintenance Facility
Exercise Equipment
Galley

Maintenance
Workstation

Forward

Figure 2.

Habitation Module

Airlock No. 2

European
Module

Pressurized
Module

Airlock No. 1
Japanese
Experiment
Module

Node

Tunnel

Pressurized
Module
Logistics
Module

Figure 3,

Manned Flight Configuration
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Experiment Logistics Module

Pressurized Module

Manipulator

Exposed Facility

Figure 4.

Japanese Experiment Module with Airlock, Logistics
Module, and Exposed Platform

8 MOS
11 MOS
1 1/2 YEARS

Figure 5.

Flight Assembly Sequence
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LOGISTICS MODULE

User Equipment

ECLSS Tanks

Storage Lockers

Water/Brine Tanks

PROPELLANT PALLET
RMS Grapple
Fixtures

Praasurant

Tanks

Propellant Tanks

Figure 6.

Logistics Nodule and Propel!ant Pallet
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SHUTTLE LANDING FACILITY

ORBITER
PROCESSING
FACILITY

CARGO
HAZARDOUS
SERVICING
FACILITY

'KSCHOBLDG
•OPERATIONS & CHECKOUT BLDG
•SPACE STATION PROCESSING FACILITY
VERTICAL PROCESSING FACILITY

To CCAFS

Figure 7.

Kennedy Space Center Facilities

FLIGHT 1

'ATTITUDE CONTROL
ASSEMBLY MODULE
BETA DRIVE

ENERGY STORAGE MODULE
'ALPHA DRIVE
REACTION CONTROL
SYSTEM CLUSTERS

Figure 8. Space Station Elements Positioned in Qrbiter Bay
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Figure 9.

Reference Option for'KSC Ground Processing
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Figure 10. KSC Prelaunch Processing Overview for a lode and
Tunnel Mission
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Figure 11. Logistics Module Resupply Cycle
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Figure 12. Resupply Ground Processing Analysis
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Figure 13. Space Station IOC Element Candidate Flow
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Figure 14. First Assembly Flight Processing

4-39

12
13

